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Sugar Beets In Iowa.
G. E. PATR ICK .
The co-operative work w ith farm ers of the state in studying sugar  
beet culture w as less extensive in ’94 than in  any season since the work 
w as begun in  ’91. O nly 21 farm ers applied for seed, and on ly  11 sent 
in  sam ples o f beets in the fa ll for analysis. The dry season w as very  
unfavorable, both for quantity and quality o f crop. N evertheless, the  
results were better than expected, and show th at in  parts o f the state , 
at least, a fa ir  crop of beets o f fa ir saccharine quality can be grow n in  
Iowa even in  as dry a season as may ever be expected. According to re­
ports of the U. S. W eather Bureau, the average ra in fa ll of the state  
during M ay, June, July and A ugust w as only 6.75 inches, only  
h a lf inch more than it w as during the tw o m onths o f Septem ber and  
October, viz. 6.24 inches. [The local observations at A m es—reported 
at the end of th is bulletin—showed even more extrem e conditions; the 
ra in fa ll during M ay, June, July and A ugust being  only 6.40 inches, 
w hile during Septem ber and October it w as 8.28 inches.] T hus the  
ideal conditions as to rain fall, for producing beets o f good saccharine 
quality, were reversed in order of time; these conditions being  abun­
dant rain during spring and early summer, w ith but little  during the 
autum n. T he abundant rains of la st autum n, continu ing until near 
tim e for harvesting  the beets, kept them  grow ing at the tim e w hen, had 
they made normal growth previously, which as a rule they had not— 
they should have been ripening, ie. developing sugar from the products 
of previous growth and assim ilation . T hus w hile the autum n rains in ­
creased the yield  of beets, they did not make conditions favorable to 
the developm ent of a  h igh  quality, as measured by sugar contents and  
purity.
W ith these unfavorable and very unusual conditions it is gra tify ­
in g  to find the results for the season; so far as they relate to the quality  
of the beets, a trifle h igher than those obtained in  ’92, although not 
quite as h igh  a s those obtained in  ’93.
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1892—A verage of 60 sam ples
1893— “ “ 55 sam ples.
1894— “ “ 15 sam ples.
T he com parison would have more significance had the number of 
sam ples in  ’94 been larger. It m ust be m entioned, as perhaps in  part 
exp la in in g  the h igher results in  ’93, that the grow ers were instructed  
to select their sam ple beets for an a lysis  from  those of “ nearly uniform  
size, w eigh in g  from  one to tw o pounds, tops off, and o f tapering sym ­
m etrical form ,” instead of selecting  them  (as w as directed in  a ll other 
years o f the work) of such “ various sizes” that the sam ple would repre­
sent the entire crop grown.
T able I exh ib its the an alytica l results from  a ll the sam ples sent in , 
exceptin g  one sen t by Mr. F . W. B etka, o f Boone, w hich, bein g  delay­
ed several w eeks in  transit, w as spoiled before reaching the station. 
T he work reported in  th is table w as done by Mr. O. H. P agelson . For  
the methods of preparing the sam ples for an alysis, and for explanation  
o f term s, see B ulletin  15.
T a b i , e  I .  A n a l y s i s  o f  S u g a r  B e e t s  G r o w n  i n  I o w a  1894.
(Per Cent, of sugar in the beet is calculated as 95 one hundredths of that in  the 
juice, the matter being detei'niined by the polai'iscope.)
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12 . . . . 20-4 101/, 19 (?) Klein-W anzleben May 25 Oct. 19 15.44 20.35 1(»,25 79.8"> W. M. Colby Wesley Kossuth.
11....... 47-12 w v, 8 (?) “  *4 May 20 Oct. 5 9.70 14.22 10.21 71.80 Geo. Holden Manly Worth.
18.... 44-10 27 17 “ “ May 10 Nov 6 12.05 17.0. 12.68 74.31 N. C. H arvey Greenville Clay.
10 lot 1 39-13 23 i« tk Apr 26 Oct 11 10.33 14 61 10 87 74.40 E. K. Baily Quimby Cherokee.
10 lo t 2 7-3 ft ** ** May 10 Oct 11 10.64 1H.IHI 11.20 70.00 E. E. Bailey “
7 lo t i 40-13 2«% 10 (?) *• “ May 15 Oct 19 9.45 13.98 9.95 71.22 H. L. Felter W ashta 4
9 lot 2 40-19 25 12 % •* 4 May 15 Oct 19 10.35 15.00 10 90 72.66 H. L. Felter *4 44
10 lo ti 23-11 1(1 13H “ “ May 26 Oct 11 14.01 16.91 14.75 S7.22 W. O. Morton Clarion W right.
10 \rt 2 13-5 DM “ “ May 26 Oct 11 13.8J 18.0ft 14.52 SO. 44 W. C. Morton 4
•10...... 80-8 TiH 14 Vilmorin Mav 1 Oct 30 * 9.98 12 82 10 51 *1.92 H. A. Saunders Grand .Junction Greene.
9....... 68-24 30 May 11 11.63 17.24 V>, *>471.00 A. G. Wise *•
7..... 24-8 Ki'ii KJein-W aczleben 12.63 17.08 13.28 77.7-i Expt. Station Ames S to ry .
*11 lo ti 26-8 IT* i2 *• 44 A pr 25 Nov 8 10.91 15.88 1148 72.29 W. H. McGhee Shenanhoah Page.
* 6 lot 2 15-5 7 “ *• A pr 25 10.28 16.03 10.82 71.99 t. >* 4 *»
* 9 lot3 24-7 13* 3 Vilmorin A pr £5 4 9.43 14.60 9.95 68.15 “ 44 4‘ “
11.... 40-8 24* 18 Im perial A pr 10 Nov 8 13.39 17.56 14.10 80 30 O. B. Stevens •4
T’l Av.| i 
160 1.......... | 20 | 11.60 | - jl2.lt |75.3£
Averages, om m itting  results on H. A. Sounder's beets.
ISO I .......... I 19 |_________________________________________ | 11.50 I . . .  |12.20|74.89|_______________________________________________________
The loss In trim m ing, determ ined on eleven samples only, ranged from 6 to  25 per cent, averaging 12.2 per cent.
V arieties o ther than  K lein-W anzlebener w ere fiom seed not furnished by tne station.
‘ Frozen when received.
*The results on the beets sen t by H. A. Saunders raise suspicion o t an error on tlie p a rt of the  analyist. The figure for solids is rem arkably low, 
and  (therefore) th a t lo r  p u rity  rem arkably high, to accompany so low a  sugar percentage. Throwing o u t all the  figures obtained on this sample, the
avelanes fo r the rem aining >amp!es a re  th o fe  given in the lower row of averages in the  table.
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W hile the average of the resu lts is not up to  the standard  desired 
for sugar m aking purposes, viz. 12 per cent sugar and a pu rity  of 80 or 
about it, it will be seen th a t th is standard  was fully  a tta ined  by 
th ree of the growers, nam ely, W. C. M orton, of W right county; O. B. 
Stevens, of P age  county and W. M. Colby, of Kossuth county. The 
beets sent by Mr. Colby while a  trifle below 80 in  purity , were rem ark­
ably rich in sugar—15.44 per cent, decidedly richer th a n  any  other of 
the  list. Such beets as those of the three growers mentioned are en­
tire ly  suitable for the m anufacture of sugar, where other conditions 
favor the industry. N ext to these stand the beets grown by the E x­
perim ent S tation, w ith sugar 12.63 and purity  77.75. Next, those of 
N. C. H arvey, w ith sugar 12.05 and purity  74.3. T he rem ainder fall 
below 12 per cent in  sugar.
R e l a t io n  o f  S i z e  t o  Q u a l it y .
O ther conditions being the same, ra th e r sm all beets, w eighing a 
pound or a triflle over, are alm ost alw ays of h igher quality—both as to 
purity  and sugar percentage—th an  those of very much la rger size, 
say upw ards of two pounds weight. T h is is illustrated  by the results 
shown in T able II. The beets sent by the gentlem en nam ed in  the 
tab le  were divided, here a t the laboratory , into two lots, according to 
size.
183
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L a r g e r  a n d  S m a l l e r  B e e t s  f r o m  t h e  S a m e  L o t s .
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(1) X C. H arvey, 
Clay county.
9 beets, weights, ozs. 
44—30; av. 33.
9 beets, weights, ozs. 
24—10; av. 21'A
11.30 72.90 13.20 76.56
(2) H L. F ette r, (lot 2) 
Cherokee county.
4 beets, w eights, ozs. 
40—24; av., 31 %
5 beets, weights, ozs. 
21—19; av.. 191-2
9.44 69.90 11.51 75.70
(3) H. A. Saunders, 
Green county.
5 beets, w eights, ozs. 
80—29, av ., 45 1-2
5 beets, w eights, ozs. 
35—8; av., 28&
9.52 80.08 (?) 1 10.71 85.06 (?)
(4) O . B. Stevens, 
P ag e  county.
5 beets, weights, ozs. 
40—21; av., 33 1-2
6 beets, w eights, ozs. 
24—8. av., 17J4
12.92 79.62 14.16 80.75
A verages................. 10.80 75.62 12.40 1 82.01
Averages omitting results on s| 11.22 1 74.14 1 12.96 | 81.00
♦Results on (3) are regarded w ith  suspicion. See note a t foot of 
tab le 1.
E ith e r including or om itting  the results on (3) the rela tion  between 
size and  quality  is very evident. These were the only lots thus divid­
ed a fte r the ir a rriv a l here.
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However, it is not alw ays true  th a t th e  sm allest beets are the rich­
est. I f  they are very sm all from  Immaturity (or from  absence of condi­
tions favo ring  growth) they are often of lower saccharine quality  th a n  
those la rg e r bu t more nearly  m ature. T h is is illustrated—though 
more w ith respect to pu rity  th an  to sugar content—by the two lots sent 
by Mr. M orton. See T able I  and Mr. M orton’s letter.
R e p o r t s  o f  G r o w e r s .
These are given in T able III , in the same form as heretofore.
185
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T a b l e  I I I —Reports from Growers.
Name of Grower.
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W. M. Colby,
Kossuth County
Klein. 19<? 10'/t 15.44 79.85 P ra irie  loam
to  3 ft. deep ; s-s 
“ porous olay .com­
mon to tld s sec­
tion.”
5 Umd m anured heav­
ily w ith  staiile m anure  
in sprint; o r sum m er of 
’113; none since.
In fall 
and  
tw ice  
in
T S ?
20 Land liad been In clo­
ver and tim othy : plow­
ed tw ice, sum m er and 
fall In ’93 and tw ice in 
spring o f  'W.
Beet seeds very slow 
to germ inate, owing to 
rtroutli.
P la t k ep t wliollv free 
from weeds. C ultivat­
ed three times. Hilled 
up .
Y e s  
in fa- 
vora- 
b 1 e 
s e a- 
son.
Geo. Holden,
Worth County.
Klein. 8<?) MJi 9.70 71.80 Blnck soil, 8!4 
f t . deep ; s-s, clay 
and sand.
4 Land m anured heav­
ily with cow manure lo r 
crop o f ’9a, noue slnoe.
In fall 
4 ill ; in 
spring 
cnlti- 
vated 
and 
dragg-
44 16 Millet,heavil.v m anur­
ed. cow m anure. It»ets 
cultivated th ree  tim es; 
did not hill up.
Yes
N. C. Harvey,
Clay County.
Klein. 17 27 12.05 74.31 Black loam, 20 
lu. deep; s-s, dark 
yellow.
10 No m anure fo r crop 
of 93; heavily m anured 
horse m anure spring 94.
Sprlng 
o n ly - 8 
inches 
deep.
24 Potatoes, not m an u r­
ed.
Plowed beets twice, 
hoed twice. Hilled up  
slightly. Sept 1. No in­
sect depredations.
Yes
and
make
mon­
ey.
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E. E. Bailey, 
Cherokee County. 
Lot. 1
'
Klein. 23 10.33 74.40 Sandy soil, 2 f t . 
d e e p ; s-s, sand 
and  g ra v e l.
6
E. E. Bailey, 
Cherokee County, 
Lot 11.
Klein. o 10.64 70.00 Black loam. 2 ft 
d e e p ; s-s, “ ligh t 
soil.
16
H. L. Felter. 
Cherokee County. 
Lot I.
K le in . 10(?> 29(4 9.45 71.22 Black loam, 18 
inches deep, (sec­
ond bottom ); s-s, 
clay.
2
H. L. Felter, 
Cherokee County. 
Lot II.
Klein. 12* 25 10.35 72.66 Sandy hill lan d ; 
soil 2 f t .  deep; s-s, 
sandy clay.
2
No m anure for crop 
’»3; none s in c e .
Land heavily m an u r­
ed with horse m anure 
for crop of ’93; and 
again in spring o f ’94.
No m anure  for the  
crop of '93 : none since.
24
24
Fall 
and 
soring 
7 in .
24
B uckw heat, not m an­
ured . Hoed or c u ltt 
vated beets th ree times. 
Did no t hill up.
Corn, heavily  m anur­
ed, horse m anure.
Hoert o r cu ltivated  
the beets fo u r tim es. 
Hilled up.
Oats, not m anured.
Stand of beets very 
uneven on account of 
drou th ; m ost of seed 
did not come u p  till 
a f te r  Ju n e  25th, Plow­
ed th ree  tim es, hoed 
twice. Some specimens 
weigh 8 lbs.
Yes.
Yes.
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W C. Morton, 
W right Connty. 
Lot I.
Klein. IZVt 
for 
the 
plat 
; lots 
I 
a 
trrown 
together.
16 14.01 87.22 D ark clay loam. 
15 to 24 inches 
deep; s-s, porous 
yellow clay.
16
W. C. Morion,
W right County. 
Lot II .
Klein.
2.3
'J?
9 H 13.80
t
80.44
t
Black prairie 
soil, 3 f t .  deep; s-s 
porous clay.
H. A Saunders, 
Greene County.
Vil. 14 3 7 % 0.98 81.92 5
A. G. Wise,
Greene County.
“W hite
Sugar”
30 11.63 71.00 Black, sandy 
loam, over 3 ft. 
d e e p ; s-s, yellow 
clay and sand .
21
E xperim ent Station, 
Story Connty.
Klein. 16* 12.63 77.75 Timber clay.
Land heavilv  m anur­
ed for crop of ’93; none 
since.
Land m anured mod­
erately  for crop of ’93; 
also in Spring of ’94.
Land heavily m anur­
ed Spring of '92; no t 
since.
No m am ure applied 
fo r a t  least 4 y ea rs ; pre­
v ious to th a t, don’t  
know.
Fall 22 5
Dio wed
deep;
Spring
plowed
Spring 30 6 to
only— 8
6 in.
deep.
Fall 36 8
plowed
8 in.
deep.
Spring
h a r­
rowed
only.
F all 26 8 to
plowed 10
6-7 in.
Spring
nar-
owed
only.
Potatoes, heavily m a­
nured Beet3 planted 
too late (May 26);drouth 
so severe th a t fully  half 
of the seed did not ger 
min ate fo r a t  least two 
weeks a f te r  planting. 
Kept well hilled up. The 
beets of th is sample, lot 
1, are from th e  ea rlie r 
germ inating: hence was 
more m ature than  those 
of lo t II.
Potatoos, heavily ma­
nured.
These beets got a  late 
start, because of drout h.
See note above.
Beet? m oderately m a­
nured.
Poor stand th is year, 
because of dry weather.
Cultivated once.strip- 
ed beetle a te  off the 
leaves.
Melons not m anured 
Beets plowed th ree 
times and hoed twice. 
Hilled up in Ju ly  to
Oats not m anured. 
Beets, fa ir  stand, bu t 
not perfect. Hoed or 
cultivated 5 times.
Yes.
9
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W. H. McGhee,
Page County. 
Lot I.
K lein. 12 17 U 10.91 72.29 L ight top soil, 12 
inches deep; s-s, 
“black loam.”
20x Land lightly m anured 
in ’92;none since.
Spring 
only—8 
in . 
deep
14 7 Vegetables, not m an­
ured.
Beets, n o t heed or 
cultivated,pulled weeds 
by hand. Crop suffer­
ed by sum m er d ro u th ; 
grew again after Sept. 1.
Yes.
VV. H. McGhee,
Page County. 
Lot 11.
Klein. 7 10.28 71.99 Lot II . was 
grown in sand and 
soil m ixed, in a 
single row .
20 it tt “ .............................
W. H. McGhee.
Page County. 
Lot I I I .
Vil. 3 13% 9.43 68.15 Soil same as with 
lot I.
“
H “ .............................
O. B. Stevens,
Page County.
Imperi­
al.
18 24« 13.39 80.30 1 >ark loam ,grad­
ually changing to 
clay a t  3 feet 
depth.
20
from
na­
tive
sod;
4
since
timo­
thy
grass
No m anure fo r crop 
o f ’93; none since.
Spring 
only —5 
to 6 in. 
deep.
16 6 Garden produce, not 
m anured .
Beets hoed o r cu lti­
vated 4 or 5 tim es. Did 
n o t hill up. D routh y 
sum m er caused slow 
g ro w th ; Sept. rain* 
caused late growth. Cut 
worms thinned  the  crop
Yes.
t  Suspicion attached to the figures obtained on the sample from H . A. Saunders. See note a t  foot of Table I.
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I t will be noticed th a t the four lots of really superior beets (viz, 
those of Mr. Colby, Mr. M orton and Mr. Stevens) were produced with­
out sp ring  m anuring ; which is in  accord w ith our previous general ex­
perience (not w ithout exceptions, however) and with established belief 
in  the old beet grow ing counties. T he m anure should be applied the 
previous sp ring  or fall; if  in the fall, it should be fine and well rotted. 
Applied in large quantities the same sp ring  the beets are planted, barn  
m anure is ap t to produce roots of ran k  grow th and poor quality .
The following le tte r—really two letters combined—from  Mr. W. C. 
M orton, of Clarion, explain ing about his sample beets of ’94 and an ­
swering a query as to the “ secret” of his success, is in order here.
Dear Sir: * * * I was too late in  p lan ting , The
drouth had become so severe th a t ha lf or more of the seed p lan ted  did 
not germ inate for several weeks (at least two weeks) a fte r p lan ting . 
The sam ples of la rg e r beets were those th a t germ inated first and 
were consequently more m ature a t tim e of harvesting  th a n  were those 
germ inating  later. * * * I kept the shoulders well
hilled with soil to prevent sun burn ing . I th ink  my success is due to 
soil more th a n  to any other cause, although I kept the soil well strirred  
and clean. * * * I am satisfied th a t w ith subsoiling
good yields can be grown alm ost every year. * * * One 
th ing , I th ink , has been clearly  dem onstrated, ie: th a t the sugar beet 
will endure any  drouth we are likely to have.
Yours respectfully,
W. C. M o r t o n ,  Clarion, Iowa.
REV IEW  OF FOUR SEA SON ’S WORK.
1891—1894.
E arly  in  1891 (in Bulletin 12) the S tation  proposed co-operative su­
g a r  beet experim ents w ith the farm ers of the state , a s  the best m eans 
of securing evidence upon the question of the adaptab ility  of Iow a’s 
soil and clim ate to  the beet sugar industry . F arm ers responded in 
large num bers the first year. T he S tation has furnished w hat seed it 
could a t cost. One year (1891) a large am ount of seed was distributed 
in M uscatine county by citizens of M uscatine, and in  Polk, Dallas, J a s ­
per and W arren counties, by the Commercial E xchange of Des Moines; 
also of sm aller am ounts in  W ebster county by the Business M en’s As­
sociation of F t. Dodge. Much of th is seed was obtained from  the U. S. 
D epartm ent of A griculture, whence a good m any farm ers obtained 
the ir seed direct th a t year. The S tation  has furnished app lican ts 
w ith directions for culture of the beet, and w ith b lanks for reports, 
and has each fall tested and reported upon the sam ple beets sent in  by
11
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the growers. Beets grown by the F arm  Section of the S tation  have 
also been tested and will be included in th is  general review. Reports 
of th is work for the several years m ay be found in  B ulletins 12, IS, 17, 
20, 23 and  the present one. From  these and the unpublished reports 
made to  the S tation  by the growers, the sum m aries which follow have 
been gathered.
Before g iv ing  the results of th is  review, a few words are in order 
upon the standard  of quality  by which the results should be judged.
In  a  previous bulletin  (No 20) the w riter has mentioned a quality  
of beet represented by a  sugar content of 12 per cent and a purity  of 80 
—referring  to averages, of course—as being the “ lowest lim it” for prof­
itable w orking of the beets for sugar; bu t la te r reading has led him  to 
question if  he were not in  erro r in  nam ing  so high a purity  co-efficient, 
as  the m inim um  average for profitable work. The lim it for profitable 
work depends, of course, upon m any and often v ary in g  economic con­
ditions, both na tu ra l and sta tu tory ; hence the g rea t difficulty of fixing 
upon a lim it. Moreover, w hat ever be the m inim um  average quality  
dem anded, the allowable quality  for a part of the w orkable beets 
would of course be below th a t average. I t is sta ted  by some th a t  beets 
of as low a  purity  as 75, w ith a sugar percentage of 12 can  be worked 
a t a  profit; and a h igh  Germ an au thority  (Stam m er 1886), says th a t 
“ beets whose ju ice is of less th a n  75 per cent purity  cannot in  general 
be considered w orth w orking .” P rof. Wiley, in  the report of the U. S. 
D epartm ent of A griculture for 1890, speaking of the question “ How 
poor a  beet can be in  sugar and still be profitable for sugar m ak ing ,” 
says: “ T his of course, is a question which has to  be determ ined by a 
com parison w ith m any economic problem s * * * . In  general, 
however, it m ay be said th a t the lim it of profitable m anufacture will 
be reached when the percentage of sugar in  the beets drops to 12, al­
though it is possible under certain  conditions for factories to work 
economically and profitably on beets hav ing  a lower percentage of su­
g a r  th a n  th a t indicated.” A nd concerning the fac to r of purity, he 
says: “ T he num ber 80 may be taken  as a fa ir  average which should 
be attained  in th is  country. In  the older beet grow ing countries a 
much h igher degree of purity  can be a tta ined  th a n  th is. The degree 
of purity  of the juice is influenced chiefly by the am ount of sa lts  rep­
resented by the ash obtained on the ignition  of the sample. In  soils 
h ighly im pregnated  w ith m ineral substances, such as are often  found 
in  our w estern states, the percentage of ash will be found very high, 
and there will be a corresponding depression of the purity  co-efficient. 
In  lands, however, which have been long cultivated and scientifically
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trea ted  from  an  ag ricu ltu ral standpoin t of view, the percentage of ash 
in  the beet w ill be dim inished and the purity  co-efficient correspond­
ing ly  raised. * * * A t the present tim e, for the purpose of fix- 
iug a standard  of com parison, I would say th a t the typical su g a r beet 
for sugar m aking purposes should weigh 500 gram s (about 18 ozs), con­
ta in  14 per cent of sugar, and  have a  purity  of a t least 80. W ith such 
raw  m aterial a t his disposal in  sufficient quantity , the m anufacturer 
canno t fa il of success, provided he be supplied with the la test and m ost 
improved form s of m achinery .”
We m ay therefore take 14 per cent of sugar, w ith a purity  of 80 or 
upwards, as the standard  ot average quality  to be aimed at; and 12 
per cent sugar, w ith purity  not less than 75, as represen ting  as poor a  
quality  of beet as we can count upon using in  the m anufacture of su ­
gar. W ith these ideas in  m ind we can in te lligen tly  consider the re ­
su lts  of our four season’s work.
T he entire num ber of sam ples tested  in the four years (excluding 
24 duplicate and trip licate  samples, Bui. 15, p 201) was 644. Each sam ­
ple, as a rule, consisting  of several beets, usually six or more. They 
came from  sixty-three counties of the state. Of these 644 sam ples only 
334, or 52 per cent contained over 12 per cent sugar; and only 261 or 41 
per cent contained over 12 per cent of sugar and had a juice purity  of 
75 or upwards. These facts, regarded by them selves, are not very en­
couraging; but it m ust be remembered th a t but few of the growers 
gave to the preparation  of the soil or to the trea tm en t of the crop the 
atten tion  required for producing beets of even a fa ir  quality  for sugar 
m aking. For, as P rof. Wiley well says, “ the culfure of the beet be­
longs ra th e r to horticulture th a n  to agriculture. I t requires the fre­
quent use of the hoe, careful atten tion  and a close supervision which 
it  is not usual to give to field crops in th is  country .” ‘‘The farm er 
who expects to grow a beet rich in sugar by sim ply p lan ting  the seed 
and plowing it a few tim es, will be doomed to d isappoin tm ent.” F rom  
the grow ers’ reports I am  convinced th a t a large proportion of them  
bestowed but little  if any more labor upon the beets—in the way of 
p repaaing  the soil, th in n in g  and weeding, cu ltivating  and hoeing 
th a n  they are in the hab it of bestowing upon the ir regu lar farm  crops. 
If  th is  is true the above figures are not surprising . Moreover prem a­
ture harvesting , alw ays fa ta l to high quality , was a common fault. 
Also, there were a few sam ples of poor varieties of beet. All these 
causes had the ir effect and all are  avoidable.
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F urtherm ore individual grow ers in  various p a rts  of the sta te , and 
quite a  num ber in  one locality have produced beets of superior quality , 
well adapted for su g a r m aking; and  some of them  have produced such 
beets on two or th ree different years, ind ica ting  th a t th e ir  success w as 
not mere “ accident.” The locality in  which by fa r  the la rgest num ­
ber of grow ers have produced a superior quality  of beet is the vicinity  
of M uscatine. N early all the sam ples from  there were received in
1891, when a special effort was made in  th a t locality, as recounted in 
B ulletin  IS. A sum m ary of the results on the sam ples from  M usca­
tine county for th a t year—all bu t tw enty being from  th e  im m ediate 
vicin ity  of Mus catine city—is as follows:
MUSCATINE COUNTY b e e t s —1891.
T hree L o ts— Different dates of harvest.
Lot I. H arvested  too early .—About Oct. Sth.
T h is lot, consisting  of S3 sam ples, averaged 11.99 per cent su g a r 
and 76.11 purity . T h irteen  of the grow ers each sent a sam ple testing  
over 12 per cent sugar and over 79 purity . These th irteen  
grow ers sen t in  all 15 sam ples, av erag in g  12.83 per cent sugar and
80.02 purity .
L ot II. H arvested too early .—About Oct. 15th.
T h is  lot, consisting  of 61 sam ples, averaged 12.24 per cent sugar 
and 76.53 purity . N ineteen of the grow ers each sen t one or more 
sam ples te s tin g  over 12 per cent sugar and over 79 purity . These 
nineteen grow ers sen t in  all 27 samples, averag ing  13.52 per cen t sugar 
and 80.33 purity .
Lot 3. H arvested about Oct. 28th.
T h is  lot, consisting  of 94 sam ples, averaged 14.65 per cent sugar 
and  78.93 purity . Thirty-one of the growers each sent one or more 
sam ples te s tin g  over 12 per cen t sugar and over 79 purity . These 31 
grow ers sen t in  all 55 sam ples, averag ing  15.21 per cent sugar and 
80.81 purity .
T h is is a most excellent show ing for th is  locality . T he degree of 
success should of course be m easured by the resu lts on Lot III, h a r­
vested when the beets were nearly  or quite m ature. The figures illus" 
tra te  in  a s trik in g  m anner the im portance of allow ing the crop to be 
come fully m ature.
One of the best individual records made am ong the M uscatine 
county growers is th a t of Mr. T . H. Drake, of F ru itland . I t  is as 
follows:
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1891. Lot II. H arvested about Oct. 15.
Sugar in
th e  beel. P u rity
V ilm orin (No. 1.)..........................................................................  13.19 82.16
(No. 2.)..........................................................................  13.86 83.49
K lein-w anzlebeuer......................................................................  12.70 83.72
Lot III. H arvested Oct. 28.
V ilmorin (No. 1.)..........................................................................  15.98 83.10
(No. 2.)..........................................................................  15.44 84.44
K lein-w anzlebener....................................................................... 15.64 84 10
So il : “ Sandy s o i l ; some loam, some ilark sand been cu ltivated  34 years' 
M anured spring of 1896, not since.
1893. H arvested Oct. 9.—Doubtless before m aturity . 
K lein-w anzlebener.......................................................................  12.51 79.37
So il : “Dark sandy loam ; been cultivated  36 years. L ightly m anured  for th« 
beets, 1893,
The records made by some of the most successful growers in  other 
p a rts  of the sta te  will now be given in abridged form.
Mr. W. C. Morton, Clarion, W right County.
Sugar in
the beet. P u rity .
1891, 2 samples.
1892, 3
1893, 1 “
1894, 2
Total: 8 “ av erag in g ........................................  13.84 80.52
So il  : ‘‘D ark clay loam, with b u t little sand old land .
Mr. D. D. Ronan, W aukon, Allamakee County.
1892, 3 samples.
'  1893,2 “
Total: 5 “ averag ing ........................................  14.78 80.33
So il  : "T im ber clay;”  both new and old land; best beets on old land.
Mr. J . J . Dunlap, P erry , D allas Countv.
1892, 2 samples.
1893,2
Total: 4 “ av erag in g ........................................  14.82 83.78
So il s  : 1892, “ black loam ;,, 1893, "black, sandy loam .” old land.
Mr. W. O. Tice, Monroe, Jasper County.
1893, 4 samples, averag ing ....................................  13.78 79.50.
So i l : “ Black tim ber loam ” Old land.
Mr. H. Gadmer, Quimby, Cherokee County.
1892, 3 samples, av e rag in g ......................................  13.48 79.27
So il : “ P ra irie  soil, a  little  sandy. ” Been cu ltivated  8 years.
Mr. L. Skeels, W allingford, Em m ett County.
1893, 2 sam ples, av e rag in g ........................................  14.23 84.72
So il ; “ Black and sandy,”  been cultivated  10 years.
Mr. R. Hoff, Callender. W ebster County.
1891, 2 samples, a v e rag in g .......................................  13.78 84.72
So il : “ Black prairie loam : cultivated only 2 years : previous crop, flax on sod, 
w ithout m anure . ”
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Experim ent S tation  (farm  section), Ames, S tory County.
1891, 12 samples.
1892, 8
1894, 1
T o ta l 21 “ A verag ing ..................................  13.54 77.04
So i l : All kinds, described in bulletins 15 and 19. best beats were on clays, clay 
loams and rich meadow loams, poorest on sandy loams.
These exam ples show w hat can be done in various p a rts  of the 
S tate . All of them  are of beets su itab le for w orking a t the sugar fac­
tory, and some of them  exhibit a rem arkably  good quality . T here is 
no reason to doubt th a t m any other farm ers in  the localities of these 
grow ers could do equally well were they to try r
SOILS.
T he grow ers were in  all cases requested to report upon the char­
ac ter of the soil in  which the beets were grown. I t was hoped th a t 
thereby som ething m ight be learned of the relative fitness of different 
k inds of Iowa soil for the grow th of the su g a r beet. In  the four years 
567 soil reports were received (including those for the Station plots.) 
A ll of these, w ith the exceptions noted below, have been sorted into 
groups corresponding to the different descriptions of soil, and the sugar 
percentages and purity  co-efficients of the m em bers of each group 
averaged. Most of the soils were described and classified as either
(1) Sandy, or sandy loams.
(2) Black (or dark) sandy loams.
(3) Black soils, black loams, or black p rairie  loams.
(4) Clays, or clay loams.
Fourteen soils were om itted from  classification because the beets 
were not fa ir  sam ples for com parison, either from  being harvested de­
cidedly too early  or from  being  of unapproved varieties, (Lane’s, Wa- 
hanka, Champion, Red Beets, F rench  Yellow.) F ifty-five others could 
not, from  the descriptions given, be safely placed in  either of the four 
groups nam ed, so are reported together under the head “ m iscellaneous.”
T he beets from  M uscatine county were as a  rule so much superior 
to those from  the balance of the S tate  th a t to average them  w ith the 
la tte r, in  the respective soil groups, would be to partia lly  obscure the 
true  resu lts of the soil com parisons; they have therefore been classfied 
by themselves.
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STA TE.
O m itting M uscatine county.
M USCATINE COUNTy. 
Sam ples mostly from  near M usca­
tine city. T hree Lots—Different 
dates of harvest.*
Soils: Sandy or Sandy Loams.
No. ot Sugar in No. of Sugar in
Samples the Beets. Purity. Samples, the Beets Purity.
1891 55 11.45 72.56 1891
1892 22 11.42 70.80 Lot I  17 11.69 76.00
1893 10 11.44 76.06 Lot II 21 12.57 77.63
1894 2 10.34 73.53 Lot III  21 14.72 81.05
T o ta l.. . .  89 av 11.41 72.54 T o ta ls . . 59 av 13.08 78.38
Soils: Black (or Dark) Sandy Loams.
1891 29 11.06 71.77 1891.
1892 5 11.93 74.10 Lot I 9 11.79 77.29
1893 11 13.20 79.25 Lot II  9 11.93 74.35
1894 1 11.63 71.00 Lot III* 29 14.64 79.18
T o ta ls . . .46 av. 11.68 73.79 T o ta ls .. 47 av. 13.71 78.49
* Including one sample of 1893.
Soils: Black Loams (or Black P ra irie  Loams).
1891 72 10.94 71.13 1891.
1892 20 11.24 73.27 Lot I 9 12.00 75.93
1893 18 11.61 75.00 Lot II 9 11.93 74.35
1894 5 10.36 73.85 Lot III  11 15.25 78.88
Totals 115 av. 11.07 72.23 T otal 29 av. 13.21 76.56
Soils: Clay, T im ber Clay, Clay Loams.
1891 22 13.08 75.27 1891.
1892 10 14.10 78.90 L ot I 18 12.28 75.91
1803 5 13.70 80.70 Lot II 22 12.55 75.55
1894 3 13.48 81.80 Lot III  33 14.49 77.76
Totals 40 av. 13.44 77.35 T otals 73 av. 13.36 76.64
Miscellaneous Soils.
“ Common prairie, “ upland
p rairie ,” “ rich prairie ,” “dark
loam ,” ligh t loam ,” “ ligh t brown
loam ,” “ ia rk  brown loam ” “ low
rich loam ,” “ tim ber soil, ’ “ ha-
zel-brush soil.”
“ Heavy Soils."
1891 38 12.21 72.46
1892 8 11.85 76.49 1891.
1893 6 11.38 73.76 Lot III 1 15.09 78.57
1894 2t 14.42 80.07
T otals 54 av 12.15 73.48
tSoils: 'Common prairie loam” and
“dark loam
* Lot I. H arvested about October Sth. 
Lot II. “  “ “  15th.
Lot III. “ “ “ 28th.
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T he above classification reveals several facts:
1st—Of the beets from  the sta te  a t large—om itting  M uscatine 
County—those grown on soils described as  clays and  clay  loams av e r­
aged decidedly the best; not only for the four years, bu t in  general for 
each separately ; and th a t  those grown on the classes of soils otherw ise 
described did not differ m ateria lly  am ong them selves, on the average.
I t m ust be noted, however, th a t the num ber of sam ples (40) from  
the clay soils is less th a n  th a t from  any  o ther class, and  th a t n ine of 
them  were grown by th e  farm  section of the sta tion , and m ay there­
fore be presumed to have received unusually  good culture. But th a t 
th is  last fac t does not invalidate the  resu lt as above stated  is certain ; 
because, om itting  these nine, the rem ain ing  31 sam ples g ive averages 
of 13.22 sugar and  76.71 pu rity—figures still d istinctly  h igher th a n  
those corresponding to any  other class of soils.
2nd T he M usca tine County beets grow n on the d ifferent classes of 
soils (as discribed) compared am ong them selves show only very 
m oderate differences in  average quality—Differences which m ay be 
only “ accidental.”  Those grow n on soils described as “ S andy  loam s”  
and “ black sandy loam s” show, in  the averages for th ree harvests  and 
especially in the average for the th ird  harvest, a  som ewhat h igher 
purity  th a n  those from  clay soils or clay loams; the sugar percentage 
being com paratively uniform .
3rd. T he averages show a m arked superiority  for the M uscatine 
County beets, over those of the balance of the state , for all k inds of 
soil except those described as clays and clay loams. From  soils th u s des­
cribed the product of the sta te  a t large w as fully  equal in  quality  to 
th a t of M uscatine County, T he indication certain ly  is th a t the “ sandy 
soils” and “ sandy loam s” in  the vicinity  of M uscatine are better fitted 
for sugar beet cnlture th a n  are the soils sim ilarly  described over the 
g rea te r p a rt of the state . I t is quite probable th a t the ‘.sandy” and 
“ sandy loam ” soil of M uscatine “ Island” contains a la rger proportion 
of fine m aterials (“ silt” and “dust” or “clay” ) and a sm aller proportion 
of “ sand” proper, th a n  do most of the soils sim ilarly  designated in  the 
in te rio r of the  state . *Dr. H ollrung, of G erm any, cites as  exam ples of 
typical beet soil of the province of Saxony four soils of which the 
“ silt” (he includes under th a t term  also the “ dust” and “ clay” ) con­
stitu ted  a very large proportion—from  64 to 83 per cent in  the different 
soils.
•Quoted in Bulletin 38, Nebraska Experiment Station.
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G e n e r a l  R e m a r k s .—At the beginning- of th is  co-operative work 
in  1891 the  w riter (in B ulletin 12) advised the farm ers to select sandy 
loams for the ir beet experim ents, and to avoid “ stiff or heavy soils— 
clayey soils,” (because of the ir unfavorable physical properties.) In  
the ligh t of the investigation  above recorded he would now modify 
th a t advice for those who may hereafter in Iowa attem pt to grow beets 
of quality  suitable for sugar m anufacture. He would now say in  gen­
era l avoid ligh t sandy loam s—they will usually be too poor in  p lan t 
food and to dry. T ry  ra the r, medium loam s, and especially clay loams 
and even ra th e r  strong  clay soils, provided they contain  enough sand 
to  render them  fa irly  perm eable to w ater and capable of being kept in  
good tilth  th roughout the season. (Such heavy soils, especially, should 
be loosened to  a  depth of IS inches by m eans of a subsoil plow; in  fact 
all bu t the ligh test soils are said to need th is  trea tm en t to produce 
beets of the best form  and  quality.) T h is  advice as to choice of soils 
is general advice for the sta te  a t large and for trial merely. I t does 
not claim  to be final. I t is based upon resu lts of our own work, th a t of 
farm ers and the S tation  jo in tly , for four seasons, in  m any parts  of 
the state . T he superior resu lts from  clay soils in  the S tate  a t large, 
—M uscatine county om itted—have surprised the w riter, but they can­
not be ignored. Were they sufficiently num erous they would be con­
clusive; as it is they furn ish  a  strong  indication, and a basis for fu r­
the r tr ia l when the in terest in  sugar beet culture shall revive, in 
Am erica as it surely will a t no d istan t day.
On the subject of the kind of soil best adopted to the sugar beet, 
the opinion of w riters in  some of the older sugar beet countries will be 
of in terest:
Chaptal* says: Soils which are dry, calcareous, light, etc, ‘(Quoted by McMurtrie, 
special report No. 28, 0 . S. Department of agriculture.) are not well suited to the beet. 
S tring clay soils have little aptitude for the culture ot this root. * * * I t  needs, in 
general, a  mellow fertile soil, tlie arable stratum  of which should be 12 to 15 inches 
thick. The root succeeds more or less well in all arable soils, but the products vary 
wonderfully according to the nature of the soils.
B a s s e t  + advises a  fre s h  soil r a th e r  san d y  +(Quoted, loc. c it .)  o r  silico-calcareous 
th a n  to o  ca lc a re o u s  o r  a rg illa c eo  j s ,  ric h  in  h u m u s ,  and  deep.
Velmorin t  “Considers that any good soil that t<Soc. cit.) will grow wheat and corn 
and has an arable stratum  ol' J2 to 15 inches, will be well suited to this culture. * * * * 
All soils should be thoroughly drained, so that the top root may not find stagnant water 
in the sub-soil.”
Lock &  N ew lands § say: Tlie best soils are tliore in ^(Handbook oil Sugar) which 
neither clay nor sand, nor lime greatly preponderates, but which contain these constit­
uents, together with a tair proportion of organic matters so mixed that the land is 
neither too stiff not too light, and crumbles down, after being plowed, into a nice fr i­
able loam. *  *  *  *  When well worked, clay soils, especially calcareous clays, are well 
adapted for beet cultivation, provided they are properly drained and of sufficient 
depth. On such soils a succession ol beet-roots may otten be grown without manure, 
for many clays abound in all the elements of fertility. * * » » Manv persons entertain 
the mistaken notion that clay soils are not suited for the cultivation of beets, and that 
the crop will only flourish in light, sandy soils. Some of the finest crops of beets are 
grown on clay soils, and some of the worst crops on light, sandy land. It is true, a bad­
ly worked, half-drained clay soil does not raise beets to perfection; but even;,tiff clays, 
when well drained, may be brought into a fine, friable coulition. » » * * On light, 
sandy soils, beet-roots grow well if the land is in a good agricultural condition; sandy 
soils, however, are poor in plant-food, and not well adapted for the cultivation of sugar 
beets * * » * Speaking generally, the best soils for the sugar beet are precisely those 
on which other rool-crops can be grown to perfection; that is, land which is neither too 
heavy nor too light, wmcli has a good depth, is readily penetrated by tlie roots, and 
naturally contains lime as well as clay, and sand as well as organic matter, in such 
proportions as in good friable clay-loams.
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